Résumé. 2014 Abstract. 2014 On n+-GaAS substrates, gold-germanium eutectic films with a nickel overlayer, silver-germanium eutectic films with a nickel overlayer and aluminum-germanium films were evaporated. Samples from each of these three types of contacts were furnace and laser annealed with a pulsed excimer laser for optimum results. Gold-germanium and silver-germanium films gave ohmic contacts under both types of annealing. The laser annealed gold based contacts had a better surface morphology and somewhat smaller resistance than its furnace annealed counterpart. In case of silver based contacts, it was the furnace annealed contacts that had a lower resistance and better morphology. In case of aluminum based contacts, furnace annealing did not give an ohmic contact ; with an anti-reflection coating, laser annealing gave ohmic contacts, which, however, were much more resistant and rough, compared to the gold and silver contacts.
Abstract. 2014 On n+-GaAS substrates, gold-germanium eutectic films with a nickel overlayer, silver-germanium eutectic films with a nickel overlayer and aluminum-germanium films were evaporated. Samples from each of these three types of contacts were furnace and laser annealed with a pulsed excimer laser for optimum results. Gold-germanium and silver-germanium films gave ohmic contacts under both types of annealing. The laser annealed gold based contacts had a better surface morphology and somewhat smaller resistance than its furnace annealed counterpart. In case of silver based contacts, it was the furnace annealed contacts that had a lower resistance and better morphology. In case of aluminum based contacts, furnace annealing did not give an ohmic contact ; with an anti-reflection coating, laser annealing gave ohmic contacts, which, however, were much more resistant and rough, compared to the gold and silver contacts.
Revue Phys. Appl. 22 (1987) [6] and, with silicon [7] have given low resistance Ohmic contacts on fumace annealing.
Samples were furnace annealed in a tube fumace with flowing gas, and also by means of a pulsed excimer laser. The laser gave a large (3.0 x 2.5 cm 2) [8] .
The gold, silver and aluminum eutectics were evaporated at a pressure of about 1 x 10-6 torr. The samples were either furnace annealed in a forming gas, or laser annealed in air by a single pulse from an excimer laser, operating at 308 nm wavelength and 40 ns pulse duration. The forming gas was a mixture of 15 % H2 and 85 % N2.
The contacts were probed with micropositioners having Pd-tipped probes (Signatone, Inc., CA. These were divided into three batches.
Samples in the first batch were furnace annealed in a forming gas between 300 to 500 °C. These were non-ohmic as well as highly resistive in the forward direction. Bubbles started forming on the aluminum film above 400 °C. Figure 1(a, b) shows the optical micrographs of a furnace annealed, and a laser annealed contact respectively. In case of Ag-Ge ohmic contacts, the furnace annealed ohmic contact has a lower resistance and a better morphology compared to the laser annealed contact, figure 2(a, b) . Due to its higher eutectic temperature, a silver based contact will be preferable to a gold based contact at high temperature environments. However, silver oxidizes at high temperatures and is susceptible to electromigration. Reliability study should be conducted for silver contacts subjected to aging at elevated temperatures.
It is not possible to obtain an Al-Ge ohmic contact on GaAs by furnace annealing. This is due to the low solubility of Al in GaAs. Above 400 °C, the aluminum film starts to « ball up », as shown in figure 3(a) . However, when coated with a transparent AR-film, laser annealing gave rise to Al-Ge ohmic contacts, which were rough, as shown in figure 3(b) , and about three times more resistant than similar Au-Ge ohmic contacts.
Conclusion.
It has been shown that using a pulsed uv laser, gold, silver and aluminum based ohmic contacts can be formed on n+ -GaAs single crystals. The latter two contacts should apparently withstand higher temperatures. However, to determine the utility of all these laser annealed contacts against the standard furnace annealed Au-Ge contact, reliability studies at elevated temperatures should be carried out, and also the distribution profiles of various constituents across metal/GaAs interface should be studied.
